Differential activation of formyl peptide receptor-like 1 by peptide ligands.
Formyl peptide receptor-like 1 (FPRL1) plays a key role in the regulation of immune responses. The activation of FPRL1 induces a complicated pattern of cellular signaling, which results in the regulation of several immune responses, such as chemotactic migration and the production of reactive oxygen species (ROS). Because some of these cellular responses are not beneficial to the host, ligands that selectively modulate these cellular responses are useful. His-Phe-Tyr-Leu-Pro-Met (HFYLPM) is a synthetic peptide that binds to FPRL1. In this study, we generated various HFYLPM analogues and examined their effects on cellular responses via FPRL1 in FPRL1-expressing rat basophilic leukemia-2H3 cells or in primary human neutrophils. Among the HXYLPM analogues, His-Arg-Tyr-Leu-Pro-Met (HRYLPM) activated a broad spectrum of cellular signaling events, including an intracellular Ca(2+) concentration increase, phosphoinositide 3-kinase, extracellular signal-regulated kinase, and Akt activation, however, His-Glu-Tyr-Leu-Pro-Met (HEYLPM) activated only intracellular Ca(2+) concentration and Akt but did not increase Ca(2+). In addition, HRYLPM was found to stimulate chemotaxis and ROS generation via phosphoinositide 3-kinase and an intracellular Ca(2+) concentration increase, respectively, whereas HEYLPM stimulated chemotaxis but not ROS generation. With respect to the molecular mechanisms involved in the differential action of HRYLPM and HEYLPM, we found that HRYLPM but not HEYLPM competitively inhibited the binding of (125)I-labeled Trp-Lys-Tyr-Met-Val-D-Met-NH(2) (WKYMVm, a FPRL1 ligand) to FPRL1. This study demonstrates that the important chemoattractant receptor, FPRL1, may be differentially modulated by distinct peptide ligands. We also suggest that HRYLPM and HEYLPM may be used to selectively modulate FPRL1.